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(54) Title: METHOD FOR KILLING HIV-INFECTED CELLS 




(57) Abstract 

The present disclosure demonstrates the u?e of chloroquine to selectively kill HIV-infected cells. The invention involves, in 
part, the use of chloroquine in treatment regimens for the treatment of HIV-infected individuals, wherein chloroquine is adminis- 
tered to such individuals in pharmacologically effective doses. While it is proposed that chloroquine may be administered to 
HIV-infected individuals alone, it is believed that additional benefits may be realized through the administration of chloroquine 
in combination with other agents such as anti-HIV immunotoxins (e.g., CD4-based immunotoxins, or anti-gp4I or anti- 
gp)20-based immunotoxins). In these embodiments, it is believed that chloroquine will act synergistically with the anti-HIV im- 
munotoxins to effect a selective killing of HIV-infected cells. While the use of chloroquine is preferred, it is proposed that other 
related compounds such as 4-aminoquinoline antimalarials or chloroquine family agents or congeners may also be employed to 
provide benefits in accordance with the invention. 
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method for killing HIV-infected cells 

The government may own ^ OT -4-„. 
invention parsuant to HXH^anr^^ t0 *"* PreMnt 

The present invention relates *-« 
Human Immunodeficiency virus (H ™ LT^ °* 
-oroguine is ^ to ^L^^.^ 

HIV is a retrovirus that 
logical deficiencies i„ humans^^pal^ JT"^ ° f 
acquired immune deficiency ™ d J P * rticUlarl y ' ^ causes 
complex (ARC) . 1 In **»s S ^f°» e < AIDS > — AIDS related 

body's immunological tenets ^ «" 

filing T4 (CD4+) lyjnph ^ s ™ * lectin, and 

suppressive gp 120 f roin infected UmUn °- 

defend ag a i nst i nva di„g foreion !l lymphocytes 
destruction renders the L^ llZ.^ J ^ 

diseases. m addition * "^eptxble to a spectrum of 

al S o infects other ^^^T^ ™ 

nervous systea tissue, intesti n .i „. OTCh ">°»ocytes, 

»onocytes, are not ■an,* 0 V^TpTh 
believed that, once intBn J, JLT* ' " ^ 

continuously incubate the virus . Mlls serve *° 

s^i^ HIV protjurr^T^r T * (cd4 '- a 

9P l«o, recooni,., and binds J"^' P"=u»or is 

occurs, core pr „tei„ s and ^ ^ 

delivered into the cell Th = „ f 7 Virus are 

into DNA by a reverse '™ * ^ *" Ascribed 

everse transcriptase. ais DNA can then 
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integrate into the host cell's DNA (in which case the 
infection is latent) or it can commandeer the cell's bio- 
chemical machinery for viral replication. if replication 
is rapid enough, the host cell lyses . 

Treatment of HIV infections poses particularly formid- 
able challenges because HIV infects the very cells that 
defend against infections. Furthermore, the simplicity of 
retroviruses, their propensity to alter the-ir antigenic 
properties, and their ability to integrate into the host 
cell's genome have troubled researchers trying to design 
specific treatments. Additionally, treatment of HIV 

related central nervous system (CNS) disorders, is 
complicated by the. blood-brain barrier's general 
15 impenetrability to drugs. 

With an infection rate rapidly rising nationally and 
globally, HIV is becoming a leading cause of death. 
Currently, no particularly efficacious treatment for HIV 
20 infections has been identified. What is available is 

generally noneff icacious , highly toxic and nonspecific, 
some positive results have been achieved by treating 
infected individuals with azidothymidine <AZT) , which 
presently is the principal FDA-approved treatment for AIDS. 
AZT is believed to be a reverse-transcriptase inhibitor and 
a terminator of RNA or DNA extension. AZT therapy, 
however, does not cure the infection; it only prolongs 
survival time and ameliorates some of the disease's 
symptoms. Furthermore , treatments are costly- . 



25 



30 



AZT treatment has many drawbacks. For example, the 
drug is highly toxic to many individuals. Although AZT 
does appear to improve the quality of life, there is no 
indication that AZT actually i s effective in all 
35 circumstances. it certainly does not cure the disease. 

some individuals are particularly sensitive to AZT and 
cannot tolerate it. 
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In addition to AZT, there are other drugs on the 
horizon, however, these are merely in the clinical trial 
stage. For example, substances such as phosphonof ormate , 
rifabutin, ddC, ddA and dd, may inhibit HIV's reverse- 
transcriptase. Some of these may also act as chain 
terminators of RNA and DNA chain extensions. Other 
substances, such as dextran sulfate, rCD4 and certain 
monoclonal antibody products, may serve to inhibit viral 
binding at CD4 sites. 

These agents also suffer from significant side effects 
and drawbacks. The methods, such as rCD4 and dextran 
sulfate, are of questionable efficacy. Therefore, there is 
currently a great need for an agent low in toxicity that is 
effective, simple to use, and relatively inexpensive. The 
present invention meets these qualifications. Chloroquine 
selectively kills HIV-infected cells, and yet has little or 
no side effects or toxicities, and, therefore, can be well 
tolerated. 

Although chloroquine has been studied as a method for 
treating HIV infections, its use has been discounted 
because it is thought only to inhibit viral entry into 
cells or inhibit replications of virus and infected cells. 
Accordingly, there is still a great need for methods which 
also treat infected cells . Particularly, there is a need 
for methods that will kill HIV-infected cells as opposed to 
methods that are simply directed to either alleviating the 
symptoms or inhibiting replications. 

An object of this invention is to selectively kill 
cells infected by the Human Immunodeficiency Virus. 
Another object is to provide a drug that is useful in the 
treatment of HIV infections whose general pharmacology is 
known and predictable. Yet another object is to provide a 
treatment that is relatively low in cost when compared with 
currently available treatments such as AZT. 
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Chloroquine's pharmacology as to humans is „ e ii known 
to persons skilled in the medical sciences. 
Advantageously, chloroguine concentrates in the same 
tissues that HIV is believed to infect. The inventor's 
studies reveal that chloroguine is toxic to HIV-infected 
human cultured cell ii„ es . Accordingly, it is expected 
that chloroguine will safely and effectively treat human 
HIV infections such as AIDS, ARC, and HIV-related central 
nervous system disorders. 



10 



15 



20 



Methods of administering chloroguine to HIV-infected 
individuals are expected to be similar to how it is admin- 
istered in treating human malarial infections. These 
include oral or parenteral administration. The invention 
is carried out by subjecting cells infected by the HIV 
virus to a sufficient amount of chloroguine to kill HIV- 
infected cells . The HIV infected cells can be killed by 
subjecting them to a concentration of io to 20 „g/ml/day of 
chloroguine. However, a preferred concentration range is 
2 to 5 Mg/ml/per day of chloroguine. it is contemplated 
that this method can be adapted for killing HIV infected 
cells in humans, m the practice of an embodiment of the 
invention, a dose of 300 to 500 mg per day of chloroguine 
per day is administered to individuals infected with the 
25 HIV virus. Administration is continued until HIV infected 
cells are killed. In treating infected individuals, it is 
proposed that chloroguine can be administered orally at a 
dose of 300 to soo per day, or , alternatively, 

parenterals at a dose of 200 to 300 mg per day 
30 Chloroguine can also be used to treat the symptoms of 

deputation, chronic opportunistic infection, and 
autoimmune reactions , which are associated with HIV 
infections. m treating symptoms, chloroguine is 
administered at a dosage sufficient to reduce one or more 
35 of the symptoms. 
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In treating symptoms, administration of chloroquine 
can, again, be orally at a dose of 300 to 500 mg per day or 
parenterally at a dose of 2O0 to 300 mg per day. In either 
case, this administration Is continued for the duration of 
5 the infection. In treating the infection or the symptoms, 

the administration of the above dosages can be adapted to 
include an initial dose which is double the dosage of the 
subsequent doses. 

10 Chloroquine may also be combined with an immunotoxin 

having anti-HIV activity such as a CD4-, anti-gpl20- or 
anti-gp41-based immunotoxin, preferably linked with ricin 
A chain or deglycosylated ricin A chain (dgA) , for enhanced 
toxicity to the infected cells. In embodiments where 

15 chloroquine is combined with an immunotoxin, ttxe dose will 

typically be between about 200 and 3 00 mg of chloroquine, 
and between about 30 and 50 mg of the immunotoxin, 
administered over a one week course. 

20 Figure l shows the effect of varying concentrations of 

chloroquine on cultured U937 human cells infected with 
either a SAN (•) or BAG (0) HIV isolate, or on uninfected 
control cells of the same 3cind (a) . 

25 Figure 2 shows the effect of various concentrations of 

immunotoxins in combination with a constant concentration 
of chloroquine and without chloroquine on HIV-infected 
cultured human cells and uninfected cells of the same kind. 
In Figure 2A is shown the effects of treatment with either 

30 control immunotoxin (Ig-dgA, ■) or with anti-gp4i 

immunotoxins (antibody 98-6-dgA, 0; antibody 50-69-dgA, a) 
on viability of HIV infected H9 cells. Shown in Figure 2B, 
are the effects of these agents on control, uninfected H9 
cells. In Figure 2C is shown a similar study,, except 1 for 

3 5 the inclusion of chloroquine at a concentration of 2 x 10" 5 

M, together with the respective control oar anti-gp4i 
immunotoxins (open symbols) , and the use of HTLV III b 
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infected U937 cells. In Figure 2D is shoBn a C£Jntrol ^ 
these same agents on uninfected U937 cells. 

Chloroguine, widely known as an *mti-malarial 
5 compound, xs also known to nave certain antiviral effects. ^ 
" **! Pre 7° USly been Proposed that chloroguine can 

t^t J entry int ° CellS * In Vltr ° Studies 

that chloroguxne prevents the processing of envelope 

glycoproteins involved in recognizing CD*M Soine in vitro 

10 studxes also indicate that chloroguine inhibits pH- 

dependent entry of HIV into uninfected cells . 5 

The present invention is a breakthrough, beyond these 
known effects of chlorine, in ^ ^J^*** 
employed to selectively kill cells already infiltrated by 
HIV. in xn vxtro lc so tests, HIV-infected human H9 T-celis 
have been found by the inventors to be up to fifty-fold 
more sensitive to chloroguine than uninfected cells. 
Studies also indicate that the con™f M f^ 
, . ^ , . ^ tne concentrations necessary to 

kill xnfected cells in v±tro are within ^ aosage ~L ge 

used for in vivo treatments of other diseases such as 
malarxa.^ ^ exaffiple ^ ; ^ ^ 

chloroguxne functions in part by reducing the, reservoir of 
infected cells and thereby reduces or delays the 
25 progressxon of the disease. 

in mammals, chloroquine collects in higher concen- 
trations xn some tissues than in others. Advantageously, 
the txssues where the higher concentrations o* chloroguine 
are found include the tissues that HIV is most likely to 
mfect. Advantageously, chloroguine concentrates in the 
lymphoid system, wherein HIV-infected T cells, monocytes, 
dendrxtxc cells and B cells are believed to reside. These 

Leukocvt? r6SerVOirs ° f HIV in infected humans- 

Leukocytes also concentrate chloroguine. Additionally, 
chloroguxne concentrates in the cerebrospinal fluid. 
Hence, the blood-brain harrier would not impede using 
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chiorcuine can . U aeXiULt^, * ' «-* 

conjunction with imunotovin^ >, <*loroguine, in 

effect, (see example 2> ^ ^ inmun ^oxin's 

immunotoxins directed m±T j7l* " Partl ° Ularl y *«• of 
but is also true of ia^^^^T^ « 
Likewise it is co„te,np la t ed ttat 1! * gainSt ^ ' 
S ynerg ize with other JL.T ^ ^loroguine will also 

er aru 9 s such as AZT. 

Chemically, chloroquine is a type of 4 
It is proposed that othe*- ^moquinoline. 
structure to chlor^nT ^T^ 1 " ^ Siall ~ in 
a.inoguinoline f aJT or ' 35 ^ nenbe " of the 4- 

have similar phar^coLgLTctT 0 ^ ^ Which 
s^ilar utility in a^™^' Wil1 ^ 
Kxempxary con generS/ g^HlT-^LT"- 
family, include y of to « 4-aminoquinoline 

tacrine, paraaguine , ^S^'^ ^~ quine , 
Wiselogle 9 ). ^ ' and like (see, e.g., 

Chloroquine's aenerm 

~- i.. u 8 e in .jtrrixr™ 10 ^ 1 : 

anti-malarial properties ^ . addxtxon to its 

against . v arie ty of *** P~~ed ef fective 

«*Y of other disQrderS/ . nclud . ng 
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inf lammatory diseases, certain lupus diseases, certain 
photoallergic reactions, and. cardiac arrhythmias . 

Chloroquine is believed to have several biological 
5 mechanisms : it completely inhibits certain enzymes, it has 
been shown to inhibit incorporation of 32 p-labeled phosphate 
into RNA and DNA, and it tightly binds to double stranded 
DNA. Chloroquine also inhibits DNA and RNA polymerase by 
combining with DNA primer. 7 

10 

The metabolism of cliloroquine is well understood. 
When ingested, chloroquine quickly and nearly completely 
assimilates into the bloodstream, binding mostly to 
nondif fusible plasma constituents. The body does not 

15 rapidly excrete chloroquine, but it does degrade 

chloroquine into several metabolites. Particularly, 
chloroquine is degraded into a metabolite . called 
desethylchloroquine and bisdesethylchloroquine . 

Degradation metabolites account for about 30% of the 

20 chloroquine absorbed by the digestive system. The 

remaining 70% is unchanged chloroquine. 

In accordance with the present invention, it is 
proposed that Chloroquine can be taken orally, in tablet 
25 form, or parenterally by injection. Orally, chloroquine is 

given either before or after meals. It is expected that 
chloroquine can be administered to treat HIV infections by 
selectively killing HIV infected human cells in an 
individual diagnosed with HIV. 

30 

It is proposed that the following administration and 
dosages may be employed to treat HIV infections. An 
initial dose of about 60 O mg is administered, orally or 
parenterally on each of two consecutive days. Suppressive 
35 doses of about 300 mg daily sfhould then be given weekly for 

2 to 3 weeks. Infants or children should not be 
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administered more than about 10 ng of chloroquine per 
kilogram of body weight per day. 

Chloroquine is known -to have some side effects; these 
are discsussed in detail in medical references such as 
Goodman and Gilmah's, The Pharmacological Basis of 
Therapeutics and the Physician's Desk Reference, a brief 
description of some of chloroquine ' s known side effects 
follows. 
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Few significant long term effects are known even after 
prolonged administration of about one year. The side 
effects that do occur normally disappear with discontin- 
uation of treatment. Known side effects of chloroquine 

15 include mild headaches, visual impairments, 
gastrointestinal upset, and pruritus. Because chloroquine 
concentrates in the liver, it should be cautiously used on 
patients suffering hepatic disease. it must also be 
cautiously used in the presence of gastrointestinal, 

20 neurological or blood disorders. Chloroquine should not be 
used with gold or phenylbutazone as it might produce or 
complicate dermatitis. Persons on long-term therapy should 
also be given periodic ophthalmological examinations. 
Finally, unless absolutely necessary, chloroquine should 

25 not be used during pregnancy. 

The examples which follow demonstrate the use of 
chloroquine to selectively Jcill HIV-infected cells (Example 
1) , and the use of chloroquine in combination with anti-HIV 

30 immunotoxins, which together act additively in their anti- 
HIV effects (Example 2). As will be appreciated, these 
examples illustrate various embodiments for carrying out 
the invention. The studies set forth below were conducted 
in part through the application of standard laboratory 

35 practices of the inventors as well as procedures developed 
by the inventors or otherwise found to work well in the 
practice of the invention. Various modifications, 
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r.arr™,^ of the .teps, substituttas, SBd ^ 1Ua> 
will be apparent to s)cillea artisan li_«,ht ^ 

model systems i,, v^, those of el£ill ^ £ 
recede that these mode! syste*. are e«em pl ^ ^ 
representative of m vise treatment mettods. ^ 

EXAMPLE 1 

^ This e*a«pl. demonstrates the successor use of 
chlorocuine to selectively *in HIV-inf.**, CTS37 J£ ** 
accepted test syste* for- demonstrate 

<se. Figure „. It also shoB5 QOBM of ^ ^ 
have been succ^sfully enjoyed to *in 

D937 is a monocyte cell line that Ms selected because 
it can be chronically infected with HIV and is resl^rTto 
the lytic effects of t he virus. The ^Zt Telll 
comprised a set of cello infected with the B* 0 i eol at. of 
HIV, , set of cells inf eoted „ith the m isolate of HlT 
and uninfected cells. The BAG andsa, isolates^ 
separate HIV isolates from different patie^s . 4.^o»tr^ 
cells were infected cel ls bat were not ™b 3 et Te= Z ~t 
chloroguine. Serial rto,,*. «ctea to any 

* xne. serial dilutions of ohloroquine were nlato* 
in 96-well microliter- «t =+- Plated 
make a fi na i mAltmr *> lates - Cells vere then added to 
make a final concentration of 4 x lo^/ml. After the plates 
were xncubated for 36 hmirc p ■ es 

thvn . H . 36 nours they were pulsed with tritiated 

thymidine cells weJ r e then harvested a « d thymidine 
incorporation determined using a Beta counteir . 
of trxtxated thymine in the cell , s ^ ^ s ^f 
cell division at a specif ic time. 

of Ohio 9 ""- 1 Sh ° WS ^ SffeCt ° f inc " a8 ^ oonoentrations 
Identi T lne ° n ^ Viabilit ^ °* ^»tical cells handled 

chloroo^ 6XCePt W±th ^ Witt ° Ut ~P— « to 

chloroquxne. The e ffe Cts were raeasured by ^ 

uptake of i abeled thymine, which is . measure J £ 
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replication and, hence, cell viability m - • 
symbols represent: rro,-, • - ity - In figure l, the 

of HIV; U937 i n /°i U937 "*s<*ed with the BAG isolate 

uninfected' Z) ^ ^ «* U) 

percentage of control cell*. * "* 6XP — d 



as a 



F igure 1 shows thaf 
chloroquine was in^ conc e«tration of 

These 

. ttIV infected cells were f< 4... 

sensitive to chinv«™. j were «ft=y times more 

* ch l°roguine than uninfected cells T „ ^ 
words, at a concentration of about 2 x iS l * 
U937 cells infected with «ii-K t *' 5 °* ° f 

killed, while the *T ° f HIV folates were 

unaffected. ^0^™ ""^ 0937 ™« 
effective concentration* ^ J?* * "bBer^ed that the 

in vitro ar« I " WftlCh infect «* cells are killed 

study were ^ x J' " ' ""» d - "is 

ranges that hav, b.„ fl"? " nd t " US ,1,U «* to 
in the treats Xl^" *- 



EXAMPT.B ? _ 



This study W a S undertake * * 
combining immunotoxins with c^S d -~*»t. that 

toxicity to infected T™"' 

against infected cells aiL " """^ Would h -e 

are conjugates ( "~ X»»unotoxins 

ligand, such as a ^ ^ een • «u surface binding 
toxin ffloiety , such ^^^T - . -d a 

This study investigates Ihe c h * (dgA) ' 

chloroguine and a^-HZv Z 7 ° f 
antibodies directed a^nlt g^l Tg^ ^ 
component of HIV 8 ) . * an env elope 
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In this study, the concentration of the immunotoxiri- 
dgA conjugate ( IT -dga) employed was varied while keeping 
the concentration of chloroguine constant at 2 x 10"* M 
Each IT-dgA was plated in serial dilution. Dilutions were 
made in complete media (rpmi 1640 with 15% (v/v) heat 
inactivated fetal calf serum and antibiotics), with or 
without chloroguine. cells were then added and cell 
viability measured by thymidine uptake as described in 
Example 1. The results are expressed in Figure 2 as 
viability in terms of percentage of control cells which 
remain alive (untreated cells ± chloroguine) . The controls 
employed for these studies included the use of a polyclonal 
human immunoglobulin immunotoxin prepared by Sandoz, Inc 
and having specificity unknown to the inventors (Ig-dgA) 
15 as well as the use of uninfected cells. 

Figure 2A shows the effects of treatment with either 
control immunotoxin (Ig-dgA, -) 0 r with anti-gp 4 l 
immunotoxins (antibody 98-6-dgA, 0; antibody 50-69-dgA a) 

20 on viability of HIV infected H9 cells. As can be seen 
with either of the anti-gp4l immunotoxins, a 5 0% killing of 
HIV infected cells was achieved at a HHigA concentration 
of between about 1CT* and about 10~ 1( ? m. in contrast, as 
shown in Figure 2B, control, uninfected H9 cells were 

25 unaffected by the IT-dgA treatment. 

in Figure 2C is shown a similar study, except for the 
inclusion of chloroguine together with tbxe respective 
control or anti-gp 4 l immunotoxins (open symbols) , and the 
use of HTLV III, infected U937 cells. As can be seen in 
Figure 2C, when the anti-gp 4 i immuntoxins were* administered * 
alone, a 50% killing of HTLV m b infected ug37 cells wag 
observed at between about 10^ and ur» M. However, when 
chloroguine was included, a dramatic shift in the curve of 
about 2 to 3 orders of magnitude to the left was observed 
with a 50% killing at a concentration of between about io"»- 
and about 1CT" M. As in the case of -the anti-gp4l 
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immunotoxins alo ne on un±B - ArH . „ 

e ff ect was observed f ^1 CellS »). no 

i™ Xins with chlQroquine Qn C ~ : ^ a„U ;gp4l 

These studies indicate *-k»+ 
to a combination of Ejecting infected cells 

signi fiC a„ t toJ[icity ; 0 hi «ri n ; ^ *—»• *» 

si^cantly aIfactin3 unin e feo H ^ ^ <~"» without 

invention. It is believes "•Mopment of the 

disclosure of techniques whi>T ?» les ^"d* » 

of the Practice IT-e ""^ * ^ the 
serve to demonstrate i ts useful^t"' t°" aiUU «'». 
- disseminate ^era! KnZlC ZZ Z^ M 
to „ore central aspects of th7 " S ^"Pnarally 

appended claims. It^T 1 " " ^ ^ " ">* 

of skin i„ ^ m ' 1 will be appr«. ia1 . aa ^ 

embodiments disclosed herein , j"*"*'™*' ""Positions, and 
and that in ae „„ al „" «b= dij .ents only 

technics may be employe* " 0 aL i e9UlVaIa * Mth< " te "> d 
results. y 3 to a< *"ve the same or similar 

"-r^rV^^nr^T T ^"""l- *no„rporatea 
teach methods or compels tefu, ^ alS ° lMe « 
invention, or provide usef «l m tbepractice of the 

2 - E.g., Helenius, k. et „i 

Virus into BHK-21 _ ai " °* ^trycfs Mlki 

Forest 

(1980). CeIJS * J - ^11 Biol. Vol. 84/ 404-420 
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of tne Human Def± ciency virus ^ £ GlyoLrTt ei T 

4. Madden, P .j. f et ai ., r/le r4 ^ acodes 
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1 ' A method Of XX-ttt ■ 

subjecting said to C6llS ' *°»*r^ 

a^inoguinoline antimalarial or «* a 4 - 
sufficient to kill Hxv-i^e cted £^7** 

2. The method of claim 1 wherein 

chloroguine. wnerein the agent comprises 

3. The method of cla-i*» 

are subjected to . cone "nt jfi *** HW - i »*««- -U. 

about X and about ■ „ Jl™" 10 " ° f ^r^ine or botw.en 

4. The method of dai™ , v 

are subjected to a eoj ^ ^^ed cells 

chloroquine/ml. c °ncentration of about 1Q ^ 

-mprL^T " r ted ceii s in hUfflans 

-oroguine IJ^^^^T'T^ ~ 

infected cells; a ^ d * eff ^ve to ki n „ IV _ 

fb) continuing the administration until htv • * 

cells are killed. HIV-infected 

6. The method of claim 5, wherein 

chloroguine. wnerexn the agent comprises 



WO 92/01451 

^ PCT/US91/03383 

-16- 

7. The method of ci a ± m 6 , wherein between about 200 and 
about 500 mg of rfxloroquine is administered to the 
individual per day. 

8 The method of ciaiin 5 wherein chloroquine ±£5 
admxnxstered at a„ initial dose whlch ±m ^ 
subsequent doses . 



9. The method of clailn 5 wherein chloroquine ■ 
admxnxstered orally a* a dose of between about 3Q0 & 
about 500 mg per day. 



10. The method of claim 5 wherein chloroquine i s 
admxnxstered parenteral^ at a dose of between about 200 
and about 300 mg per day. 

11. A method of Seating symptoms debilitation 
opportunxstxc infection or autoimmune disorder, which may 
be associated with HIV infections, comprising administering 
to an xndxvidual having such symptoms an amount of a 4 I 
axaxnoguinoline antimalarial or chloroquine family agent 
that xs effective to reduce one or more of such symptoms 



12. The method of claim 9, wherein the agent comprises 
chloroquine. 



13. The method of claim 10 wherein the chloroquine is 
admxnxstered at an initial dose of double the subsequent 
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14. The method of claim io wherein 

administered orally at a doe * J f chloro «J«i«e is 
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